Chemistry 11

Unit III Review
Problem set 3.1
Molecular Mass 


Working from the percent composition, you should be able to work out the mole ratio, or the empirial formula of the compound, and vice versa.

Problem set 3.2-3.3 and 3.5– Empirical and Molecular Formulas
The culmination of these problem sets is found in 3.5.  You must be able to work out the percent composition of a compound given the empirical formula, find the molar mass of a compound, use relative mass data to work out the molecular mass of a compound, and use analysis data (mass CO2 and H2​O) to work out the molecular formula of an organic compound.

Problem Set 3.4 – Molar Volume and Avogadro’s number

Lab 3.1:  you should be able to find the formula of a hydrate, given the mass data.
Problem Set 3.1

1.
What are the empirical formulas of the following compounds?


a) compound 1:   25.8% oxygen by mass, the rest is sodium.


b) compound 2:  28.2% potassium, 25.6% chlorine and 46.2% oxygen.

2.
What mass of Ca(OH)2 can be made from 5.00 grams of Ca?

Problem Set 3.2

1.
What is the percent composition of all of the elements of potassium carbonate?

2.
Cobalt(II)chloride exists as a hydrate with 6 waters (CoCl2 6H2O).  How many grams of the hydrate could be made from 10.0 grams of the anhydrous salt?

3.
What is the mass of 2.61 moles of sodium oxide?

Problem Set 3.3

1.
A compound has the empirical formula of CHO.  Name 3 molecular formulas that have CHO as their empirical formula.

2.
List the molar masses of the molecules you suggested in question 1.

3.
A compound is 42.9% C, 7.1% H and 50.0%N.  It has a molar mass of 140 g/mole.  What is its molecular formula?

4.
3.36 g of C, 0.708 g of H and 2.24 g of O combine to form 0.0702 moles of compound.  What are its empirical and molecular formulas?

Problem Set 3.4

1.
An environmental assessment predicts that a coal plant would emit 4.93 x 1030 molecules of ammonia into the atmosphere annually.  How many kg of ammonia is this?

2. 
A moth can detect a very small volume of specialized pheromones (chemicals) containing 1.70 x 109 molecules in a potential mate.  At STP, what is the volume of this amount of pheromone?

3. 
How many molecules are there in a sample of oxygen gas which weighs the same as a 4.52 mol sample of nitrogen gas?

4. 
Scuba tanks come in various sizes, but a standard tank holds 12.0L of gas.  How many moles of gas is this at STP? 
Problem Set 3.5
1.
10.0 grams of a compound containing C, H and N is burned in oxygen.  16.28 grams of CO2 and 3.34 grams of water are produced.  When a sample of the compound is compared to the same volume of Neon gas at the same temperature and pressure, it is found to be 6.75 times heavier.  What is the molecular formula of the compound?
2.
A compound containing C, S and O was burned.  12.36 grams of the sample produced 7.15 grams of CO2.  The compound contained 5.20 grams of Sulphur.  The same 12.36 gram sample was found to contain 0.0813 moles.  What is the molecular formula of the compound?

Answers:

3.1:
1. a)Na2O   b) KClO4 
2. 9.25 g Ca(OH)2 

3.2
1. K=56.5%, C=8.69%, O=34.8%   2. 18.31 g hydrate  3. 161.8 g Na2O

3.3
1. C2H2O2, C3H3O3, etc.   2. masses:  58 g/mol, 87 g/mol, etc.    3. C5H10N5    4. C4H10O2 (molecular)

3.4
1. 1.39 x 105 kg
2. 6.32 x 10-14 L
3. 2.38 x 1024
4. 0.536 L
3.5
1. C5H5N5   2. C2S2O4
